The public reporting burden for this collection of information is estimated to average 1 hour per response, including the time 1 gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regardir of information, including suggestions for reducing the burden, Current and future designs of aircraft require light-weight structures that may be very flexible. This requirement has its own penalties in terms of aeroelastic constraints. The prediction, modeling, testing and analysis of aeroelastic phenomena are extremely difficult. With the advances made in computing power and technology, there is a need to develop validation tools that can be applied to numerical and experimental data and whereby physical phenomena related to nonlinear aeroeksticity can be quantified. These tools are essential if computational aeroelasticity is to be used for prediction of flutter, LCO or divergence boundaries and for the separation of benign and catastrophic aeroelastic instabilities.
The objective of the work funded under Grant # F49620-03-1-0206 is to develop analysis tools that can identify and quantify nonlinear physical processes that arise from (1) the aerodynamic loading in different flow regimes, (2) flexible components that may undergo large deformations and (3) the interaction of the structure with the surrounding flow field. Because tools based on linear analysis could not be used to identify nonlinear aeroelastic phenomena, the effort stressed the use of tools capable of identification of nonlinearities, namely, the bispectram and trispectrum.
Accomplishments:
The work performed under Grant # F49620-03-1-0206 included the analysis of a unique database on the hard flutter of a Flexible Semispan Model of a High Speed Civil Transport model. The experiments were performed in the Langley Transonic Dynamic Tunnel. These experiments are unique in terms of the model scaling and characteristics, the range of Mach number and dynamic pressure and the observed phenomena. To date, he analysis of the data performed with the support of AFOSR yielded two journal articles and two conference papers. The abstracts of these articles and their reference numbers are listed in Appendix A Moreover, a new computer code has been developed to identify cubic nonlinearities of any system.
Technology Transfer
The techniques and new scientific knowledge developed in this effort are currently used by Dr. Walter Silva of NASA LaRC to analyze F/A-18 flutter and LCO test data obtained from the Royal Australian Air Force (RAAF).
The Principal Investigator plans to contact Drs. Denegri and Beran at AFRL to possibly establish cooperation on the application of the developed validation and analysis procedures to flight test data and numerical simulations.
Discussions with AFRL personnel have been initiated and seminars at AFRL (WP) and specialty workshops have been presented on the possibility of applying the same analysis techniques developed with this effort for damage prognosis of materials.
